An axially symmetric spacetime is considered, the material content is assumed to be anisotropic fluid for writing Einstein's field equations. A solution for rewriting results of Szekeres [Szekeres, P; Journal Mathematical Physics, 41, (1975), 55] has been obtained. The behavior of pressures along ξ andξ directions has been observed.
Introduction
The anisotropy of observed microwave background radiation suggests that the universe may not be spherically symmetric or in general homogeneous. An excellent review of inhomogeneous cosmological models is made by Krianski [2] . Axially symmetric spacetimes are of interest to many researchers in general relativity and other theories of gravitation. Szekeres [7] has derived an axially symmetric cosmological model filled with dust. In view of axially symmetry he introduced a pair of complex conjugate coordinates ξ andξ to replace spatial coordinates y and z. In the next section we will introduce a general axially symmetric spacetime metric and give field equations for such a model filled with an anisotropic fluid.
Metric And Field Equations
The metric for a general axially symmetric spacetime is given by [6] 
where ν, λ and β are functions of all the four spacetime variables r, ξ,ξ and t, here r represents radial distance, whereas ξ = y + iz andξ is its complex conjugate.
In this paper, we consider an axially symmetric spacetime described by the metric (1), the material content of the spacetime is chosen to be a non perfect fluid with anisotropic pressure having the non-zero components of energymomentum tensor as follows,
where p 1 , p 2 and p 3 are components of anisotropic pressure along radial and transverse directions respectively and ρ is material energy density. The computation of Einstein tensor for the metric (1) is done using Mathematica [1] . Also, following the technique discussed by Sheshaiah [6] an eigen value of Weyl conformal tensor denoted by is introduced in the transverse components (G ξ ξ = Gξ ξ ) of Einstein tensor accordingly, non-trivial field equations for axially symmetric spacetimes described by the metric (1) filled with anisotropic fluid are written as follows,
here and in what follows a prime and an overhead dot denote partial differential with respect to r and t respectively; whereas, differentials with respect to ξ andξ are denoted by respective suffixes.
The dynamical equations for a non-static spherically symmetric case were derived by Misner and Sharp [5] , where an expression for the metric component g 11 is derived by integrating the field equations. In an alternative procedure Krishna Rao introduced the eigen value of Weyl conformal tensor denoted by (in this case Weyl tensor has only one eigen value [3] ) in the transverse components of Einstein tensor. Accordingly, the metric components g 11 was derived by an algebraic combination of the field equations. Further the expression thus obtained suggests that the eigen value of the Weyl conformal tensor can be associated with the energy of the free gravitational field. As gravitation in general relativity is represented by Riemann tensor which can be decomposed in terms of Weyl tensor, Ricci tensor and its scalar. Since Ricci tensor corresponds to matter; Weyl tensor representing pure gravitational field is very much appropriate (see [4] ).
Motivated by the spherical symmetric case, axially symmetric spacetime was dealt in a similar manner by Krishna Rao and Seshaiah [6] , they could recover few results obtained by Szekres. Since for axially symmetric case Weyl conformal tensor has multiple eigen values, the eigen value used above is one related with the complex scalar Ψ 2 representing the Weyl scalar in NewmannPenrose formalism. Now, the expression for e −λ is computed using the algebraic combination {(3) + (5) − (4) − (6) − (7)} one gets,
where
If the procedure used by Szekres is adopted then, we might get
which is a special case of (11) with
Equation (13) is highly non-linear; and it is to be solved for three independent variables λ, β and ν, for simplicity we take β ξ = 0 = βξ, in that case (13) admits a solution,
and
still β is undetermined. Here it worth noting that Szekeres solution represents a dust filled model and ν = 0. In our case solution is more general. The given below are various fluid parameters.
(1) The pressures in radial and transverse directions,
(2) The material energy density,
(3) The eigenvalue of a Weyl conformal tensor,
(4) Components of the acceleration,
(5) Expansion,
(6) The non-zero components of shear,
in the above expressions for brevity, we have denoted e ψ(r,t) = ψ 1 (r, t), e φ(r,t) = φ 1 (r, t) and A = ξ + iξ 2 .
Conclusion
We have written Einstein's field equations for an axially symmetric spacetimes by introducing an eigen value of conformal Weyl tensor. This eigen value in turn has interpretation of energy density of free gravitational field. By algebraic combination an expression for metric potential e λ has been obtained. Further differential equation is obtained to match the results to those obtained by Szekeres; also its solution is given. Finally, for the metric derived by as, expressions of various kinematical quantities are computed. It is observed that the pressures along ξ andξ directions are equal in magnitude and opposite in direction (see equation (17)), this is as desired in view of axial symmetry.
